Cell-Based High-Throughput Luciferase Reporter Gene Assays for Identifying and Profiling Chemical Modulators of Endoplasmic Reticulum Signaling Protein, IRE1.
Endoplasmic reticulum (ER) stress activates three distinct signal transducers on the ER membrane. Inositol-requiring protein 1 (IRE1), the most conserved signal transducer, plays a key role in ER stress-mediated signaling. During ER stress, IRE1 initiates two discrete signaling cascades: the "adaptive" signaling cascade mediated by the XBP1 pathway and the "alarm" signaling cascade mediated by stress-activated protein kinase pathways. Fine-tuning of the balance between the adaptive and alarm signals contributes significantly to cellular fate under ER stress. Thus, we propose that the design of high-throughput screening (HTS) assays to selectively monitor IRE1 mediated-signaling would be desirable for drug discovery. To this end, we report the generation of stable human neural cell lines and development of cell-based HTS luciferase (Luc) reporter gene assays for the identification of pathway-specific chemical modulators of IRE1. We implemented a cell-based Luc assay using a chimeric CHOP-Gal4 transcription factor in 384-well format for monitoring IRE1 kinase-mediated p38MAPK activation and an unfolded response pathway element (URPE)-Luc cell-based assay in 1536-well format for monitoring IRE1's RNase-mediated activation of XBP1. Chemical library screening was successfully conducted with both the CHOP/Gal4-Luc cells and UPRE-Luc engineered cells. The studies demonstrate the feasibility of using these HTS assays for discovery of pathway-selective modulators of IRE1.